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*13 ^ tflofl ^-^>7l 7}^ ^ ^)7\ 7flAl^Cf. 7 flA]^ 

7>^ ^ #*l^r, iif ^"71 -g-7l<4, -§-71 2} ^ofl ^^1^<H -§-71 # gsfl 

7^$]-, -g-71^ ^ofl 7>^# ^^^71 ?JO_S -g-71^ <2^ofl #7} 

*1 ^ll^ ^ll^ -7H^^1 7>i 7-l^a» ^SRf ^^^-1- 7>^1 7>^i -fi-sm^, 

"§-71 ^-^H ^ 7>il- 7flSl^ 7>iSl- ^ W]]#Al7l7l ^ *V 7>>1 Hfl^^, 

-§-712}- 7>i -H- 0 ^^:^ ofl^^ ^x\S)o] -§-71 5f 7>i -fr^^ ofl^* 

*fl 7>^^ ^E^, -§-71 ifl-^-al ^^5>7l ^51 ^ 

SHI 4^- ^lBl^l ^M^Rr ^H7l# ^1^. o}9\- -g- 

^^1 sl-M-sj *1e-h ^*fl -§-71 sq- 7fl&H 7fif %n 7}^ ^ 9l , -§- 

7l<4 7flsH 7^21 -^^^>7ll -fr*m ^ ^ 27 f ^Sj-^Cl-. 

£ 5 



37-3 



1020030044542 %^ ^7}: 2003/8/13 

#^J-§- 7>i -^-g- ^^{Gas supplying apparatus for atomic layer 

deposition} 

£ l^r ^BflSl ^7}^ #3|-g- 7>i -g-^- ^^11- 7fl^^^S. 5LA)*V ^ ^£ol 
£ 2^ ^efls] 7)->i ^ 9] -g-71 ifl^^l ^€ #3)1- Jio}^ Af^lolcf. 

£ 4aQ £ 4b^ £ 3<H1 .E^sl -g-7lsl sq<iH -f^J^ 3f t§t=fl 

S. 5^ *1]2 ^HH ^7># f^-g. 7 >^ ^--g- 51*1 tr ^ 

5, 6-& £r ^13 ^Al^ofl ^ ^7># ^3V-§- 7>i ^ 

110,210...-g-7] 113... ^til 
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114. . .-IrH 



115. ..^ ±^ 



120... 7>i -a-<a^ 

122... 

124,134. . .tH 

130. . .7Vi Hfl#^- 

140,340. . .*1e-1 

143... ^r£. ^H7l 

150, 350, 450... 

211...ifl-¥- -8-71 
260. . .7>o]c^- 

441... sfl^ 



121,121' . . .ofll- 



123... #^ 



125...7fle^cH 7>i 



135. . .ALD «>-§- ^ 



142,342,442. . 



144. . 



152,352. . .i&^il 



212. . .-sq^- -§-71 



440... 1*1 ^> 



452. . 



<21> «V^^r ^7># ^a|-g. 7}+ ^ ^Hl ^ &t\- #*\)f>}7\)$= 

<22> ^tiV^ «h£*fl ^>^1 ^lSM- ^ cl^#eflol f-s] ^ S o)| oi^a^ ^ 
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5}€- SIM^u} ^ 7]&<#<* tiVn^ ^aVA] 71^ ^o] ^cf. ^ 

e aV£^l ^}9] ^^£7} ^o>^ofl ofe} ( 0--*V iEfl T^e^Kstep 

coverage : 3]^ J£S>S)sq- €- (aspect ratio)* 7>*H , ^Utr n^l^l 

^*\z± ^ 9X^ ^ °1 A^-slJi ^cf. o] ei *t a|nv ^ - ^s^i ^ 
#^(ALD; Atomic Layer Deposition)^ oj-g-^ji ojrf. ^7]-# ^zj-^o]^ tflef if ^ 

Q*}^ ^^}JL ^*Kr ^^Al7l^ ^o]rf. 

^7>^ ^ ^*H^, ti>-§- ^ iflofl ^ 7>^# ^-^71 7>i ^ ^1 

71- ^H-^. °l^*r 7}^ (precursor )# 7lsM^ ±^ 

^* ^ ^flS. ^*}7\) 

<24> £ lofl^ ^eflo] 7\±. ^ #*17} 7^^1S Sl^^H olcf. £ 1 

°fl #efl^ 7>i ^ ^l^r, ultf^ ^r n s v ^7lsH^ ^ 7>>i( source 

gas)* ^^Al^Jl, 7>i# 7flB^<H 7>^(carrier gas)^ 

^ ^SHr °l&l*r 7>>i ^ #*H*r, ^ # 

-2. 5U^ -g-71 (container, 10)^-, -g-7l(10)^ #H(12)«fl S]*fl ^1^^<H 

^71 -g-7l(10)» ^3flAl7l^ 7Wll)7> ^P-Wl^nf. Aj-7] ^. 7 ]( 10)S >|. 71^(11)^ 
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#4 7H«KllH)*r -§-71(10) vfl^-ofl ±^ M.^\7] 

(13) 4, -§-71(10) 4^1 7fleH 7}if *^7] 4tb 7}+ -S-<£4(gas inlet tube, 
14)4, -§-71(10) vfl4 7}if 7fliL)4 7 }^4 f-711 ti fl^Al7l7l ^tb 7>i wfl#^ 
(gas outlet tube, 17) ©1 ii*144 &4. ^7] 7\^± -3-^4(14)^ 711^4 7>i 4^3. 
(15)4 #^44, 7>>i 4#4(17)£: ALD <£-§- *J4(40H1 <3;I44. ^LBl-H, 7>i 
4(14)4 7\±l Bfl#^-(17) 44°ti^r 7>i -B-^-i: 2:^^>7l 4 tb fl«.(16, 18)7} ^)S\ 
<H 544. t>4, 7}^ tifl#2j-(17)<>llfe <>]# -f-Sfl «H#5l^ 7fle)(H 7^4 7 >>i ^4 

43#-§- 44471 4tb ^^(19)7> H*l£M 5U4. 

#4 -§-71(10)51 4^4^r -g. 7 l( 10 )S. 7}<i^>7l 4tb 4l *lEi(21)7> -§-7l(10)€" 
f-^Rr ^EflS ^^1£1<>1 &4. #71 *)U 43(21)4 4^M1tt -§-71(10)4 4l 44 

(21)1- n:M-4, XI l 44C21H4 1*1 4-^5. ^Hb4*r 3# U-4*Hr ?1M# 

(20)4 4344 5U4. ^-^i, -§-71(10)4 44-^(20) 444^ -§-71(10)4 ^ 
^sr>7l 4^1 M)S.^#( thermocouple, 22) ©1 ^444 &4. 4 43-?ll-(22)44 ^f44 
^ 444(23)iiL 4^44, ^rS. XH7l(23)^ -§-71(10)4 ^£7} 

Tfl -fr43-£-^- ^§4 -&S. &4 44 XU 43(21)4 44(24)^1- 4444 44. 

44, -§-71(10) MH1 ?fls]4 7>^£ -§-71(10)^1 ^r£4 

*iSL7} 9X°-iL^, 7}^ -8-^4(14)^1^ 42 *1eK26)7> 444 &4. 444, ^44 
7}+ ^ ^11^, £444^ &&44 XI 2 44(26)» 4tb 444 7>i 

(14) ^1 ^44 4tb ^#4 -Sri XH7l7> ^7>ai 4*144. 

zl^ji, #7l -§-7l(io) 4^4^ 4^4 f^s 4^44 ^^-(30)oi ^444 & 
4. #7l 7\^ 4r°d4(i4)^ -§-4(io) 4^ ^4 H o v ^s. 44 <£444 &44, 7}+ 
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-^°J^(14)^ -f-sfl -§-71(10) ^3. ^33fe 7fl&M 7>^°fl ii7f 
4. «1^ ^-^ ±^±± ^^-i- (30)^1 &^«\) ^S\*3., S.r^ 

*lEi(2lH] ^i^-7> SQ7l-£]^, -g-7l(10)7> 7j-<iS]^ -§-7l(10) vfl«-0| ,2.5:7]. #-§^>7fl ^ 

cf. ojofl rcfej-, -§-71(10) iflJMl -g-^ ^&f>}X] 3-5.3., ^ ^7l<y-oi ^ 

(14)^ 7>i tifl##(17H a l«-#(16, 18)^- ^Tfl 7>>i -B-<g#(14)-§- ^ 

^12 §lEi(26Hl £l*« ^513. 7><1^ fflelol 7 >>i7> -§-71(10) vflS. -a-^^i, -§-71 

(10) vflsj ^ 7}-^ 7fle^<H 71-^2]- 7}+ wfl#^r(17)^; -f-Sfl wfl#^4. -§-71(10) 

£.*f-B\ 7}^ «fl#^(17)-ir -f-^fl «ll#£l^r 7H&)ol 4^ 7>>i^ ALD *>-§- ^ til (40) 

^£H, °H ALD «>-g- ^(40) i-H^H ^7}^ f^V ^o] 

^31, ^-7ltl- ^HflSl 7>i ^ ^Hl^ ^-7l(10)» 7><l^l-7l iHt!" ^11 *13 
(21)^ 7flelol 7}if 7]-<i*>7l ^tP ^12 ^(26)7} ^K)^. o)6\) ^ , 

*)Z](2im ^tt -§-71(10)51 ^^1-711 -B-^l^>7l *|J2. 7l#(22) ^ 

-8r£ 71(23) ^ ^>qel- ^12 *1bK26)# 7fleH A^s] °^*} 

711 -a-^1^71 £5. ^ ^ ^ ^ £ ^H7l7> ^^>7ll 5} 4. °m ^efl^l 

7fi ^ ^1^ ZL ^27} ^-^V 014. -§-71(10)^1- 7BS101 7>^1- ^JE 

^1 $13(21, 26H1 Slsfl Zl-Zl 7}<g<5}7ll £l^.S, ^ll- A>oHl ^-tE ^>ol7> ^-^*>7ll £1^ 
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<3i> OLx^JL, ^efl^ 7>i ^ -§-7|(10) ^^-(30)* ^^1^3. ^ 

«l^l^o.s>H ^71^ jL^-g: ^ ^ $J-cr oi o.^, tiV^ofl uiA>^ 

M i^7> 7fl^<H 7>^sf 7>i «fl#^:(17)^- -f-Sfl ^Tfl tifl#£]<H ALD «>-§- *»*H 

(40) vfl^M. ^1^1 1H8€ ^ ^SH, ^2fl^ 7>i ^ ^d^fe, 

>y-7ltt 7 >i tifl #^-(17)^1 ^Ei(19)» ^ ALD «}--§- 

(40)5. -ff^^ «o v ^l^ 5^. ^l&IM-, €&)(19)# ^ 
# ^^*Rr 33^ ^ £-^<>l sa^, at?- €3(19H si^fl 

^ ^ 7>i ^^o] ^Hl^r ^-^*>7fl 
<32> JE^, ^2fl^1 7>i ^ #0^, -g-7l(10)^ ^-^4- ^l*}7l ^ *H ^1 

•§-71(10)3] ti>-g-^ o]«fl -§-71(10)7]- ^ 51 71 14 ^7} MH1*> 

711 

[^o] ol= ^ 7 1^^ 4^1] 

<33> ^ 7ls+ ^efl 7] -o^ -.^1^^- *ll^^>7l O.^, S. 

*| 7><I ^^1 ^|«fl ^-^ iif -§-7131- -§-71 iflofl ^^51^ 7flelol 

7>^1- ^1 7>9J^T ^ ^21 7>^1 ^7}^ #^"-§- 7>i ^ ^-^1# afl^Rrtfl 

<34> ZLSlZL, ^"tg^. wnv ^^^c^ «-^V ii7 | 7 >i «ll#^ -f-^fl 

wfl#si^ ^# y o^m ^ 7>^i ^7># ^3)-§- -g-^- *n**fe*ii 
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<35> 5Eth ^£ -8-71^ -f-^olf g.^- ^^o. ^1^- ^ oj^ fit 7>^1 

^ g *}--§-] 

<36> A o V 7l o^ 7 j^ J2f^l# fl* £r ^ Jf-^ofl ^ ^7f# 7> 

^ #3- ^21 tiV-g- Lflofl ^^>7l ^sL, 

<3 7> ^ ^7l -§-71; 

<38> -& 7 )o] ^*6\] S£x\S\o] s£ 7 ] -§-7l# ^I^Itt 7\ *\ ; 

<39> ^-71 -g-71^1 tfl^-ofl 7flel^ 7 >^# ^ *V ^^.S, #7l -%r7}°] 5>l^o]| # 

7^ ^ll^, #71 7flsH 7>i T^^fll" <a^Rr 7^ 7^ 

<40> a o V 7 ] _g. 7 j vfl^-ollA^ ^ A o V 7 ] 7fle )o^ 7}+Q\- afl#Al7l7l 

<41> #7] -§r7)^ Aj-71 7}+ ^-<$&2] ^11^ f^i *K£-1=- ^^5)^ #7l -§-7^ #7l 

7>^ i<|^t ^1 7}1*Rr *]Ei; 

<42> ^>7l -g-71 ifl-^ f£f ^^S>7l ®*\; ^ 

<43> A o V 7 j ^ ^6)| #6)| ^ ^- 7 1 ^^o. ^ 

^11^71 ;» ^wl*>4. 

<44> <^7loH^ ( ^-71 ^7f# ^3}-g- 7>i ^ ^1^ #7l ^ E| Sj- -g-7l# f^*}^ # 
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<45> zielzi, £ ttv^o^ ^-^H) 43 7>i ^ ^1^, 

<46> -g^ iif ^71 ^ *V -g-71 ; 

<47> Aj- 7 | ^. 7l ^ Aj-JjLofl ^7l -g-7l# ^MA^fe ^ ; 

<48> ^-71 -8-713 vfl-SjLofl 7 >i» ^*>7l ^ ^7) -g-7l^ S^ofl # 

T^^l ^^^-3, ^7) ofl<gJjL<2}- 7fleH 7>i ^^3t ^^Rr 7>^1 7>^ -ff 

<49> a o V 7 ] _g_ 7 } vfl«-o])Ai A^<£ ^.^ 7}^ ^7] ^fl^^ 7].>,^ ^ tifl^A]^^ 3*1 

<50> ?]^o\} *l*l£H Aj-7] -§-71 ifl^ofl Hfl^Slol Aj-7] .g^ ^^.S. 7}^}^ f>)t] 

<5i> aj-71 -g-71 xj)^2) ^*>7l ^itb ^i; ^ 

<52> Aj-7] o]^fl -^i « Aj-71 ^E^Sl ^ ^S. 

<53> <^7)o\)X], Aj-7] ^V-g- 7 >i ^ #7] -§"7l <4 Aj- 7 1 7>^ -fr^*^ 

<i <!-¥-«- lisf^ TflolAj^. d 5J0I a}B^os>cK 01 ^o. t Aj-7] 

EiaflA-1 lol 3«. S JgH+S)^ 30. o^} 7 l o^^, Aj-7] TflolAJ^. cf^^S. 
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<55> #71 ^7} 4tt -§-71; 

<56> #71 -§-7121 #Jfofl *£x]£\°] #71 -§-7l» ^ sfi A} ^ ^ ^ ; 

<57> #71 -§-71^1 vfl^.7flBl<H 7>i!- ^SJ*l"7l ^ 3 °_iiL, #7l -§-7l 4\ $\^*\) # 

71*1 ^ll^-Sf, #71 ^l<i^5l- 7fl3<H 7>i 7i#^3« <S^Kr ^Jf* 7>^] 7>i -fr 

<58> #71 -g-71 ifl^M ^ 7}if #71 7fl t£M 7^4 ^1 tifl^Al^l Sf\% 

< 5 9> #7l -8-71^ #7l 7>i -a-^^^l ^11^-1- t-34fe ?1M#; 

<60> #71 -g-714 #71 TiHAj A>0^ ^^ofl ^fl^^l ^ 

<61> #7l *IM#S] ^Tgofl <g*0. S A^]^ #71 7><£*|-fe <g 

# 4i7>; 

<62> #71 -8-71 tfl^-^l ^8*M £r5L ^ ; ^ 

<63> #71 ^ofl 4«|| ^ofl 4^ #7l ^7]-^ ^-g- *Kr 

^£ ^H7l;» fH]W. 

<64> <^7HA1, #7l <1*1 ^7>^ #71 7flol#Sl H>^*)| <g^O.S ^#5} .£-!=- 
<65> #7l i^fe ^&)ofl ^7fo] ^o) 4^-^1^1-4. 

<66> #71 ?flol^4 #71 1^1 ^7> A>olofl^ «i^3E# c^tfl ^Sj-g-^ ^ 
5Xfl^.7> 7fl^^ 4^*>4. 
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<67> #71*!: f^ti ^7># 7>i ^ #*H Si^H, #7] 7} 

^ ^ #71 4e} #7^7114 , ^1-^1:^ ^EflS 

<68> ZL?]JL, #7l -§-7l^ ^ Tfe^ ^ o] a>HJ-3] . 

<69> SEtb, ^"71 -§-71^ #71 £^ #71 iftffr iflJf -g-71^, #7l ^ -§-7l«- # 

^1-Jl flfe ^ -§-71 ^ ol-O^^ ^ ojcf. Ol # 7 ) ^« -g-7l^ ^^0.5. ^12:51 

-31, ^71 ^1«- -g-71^ ^MlJL, iEflo]Efl^ *fl S Sl ^Ol a>^-3l^. 

<70> #71 -g-71 ifl^-^lfe 7}+ Hfl# ^» ^711 S>7l 4^ ^tSLg. o)J* 

ol^l 7H^o] + $U>-^, ^"71 4^51 7>ol = ^ 7]H7%ZL *£$\2] tifl# 

<71> #71 -g-71^1 Vfl^ofl^ ^o] WJ-^O.^ ^ Tj-Z^ ^ZL ^l ^SlJl, A o V 

71 #41 #7l 4^0} 7].ol^ol zl-zl- 7.1*13^ ^Jol w^^, # 7 1 4 

^ 7>o]=^ -^Sl HL^ 7fl2:^ 7 A°) 

<72> SLtt, #71 7>i ^ #^ #7} 7flel^ 7>i7> #7l ^-^ 

^A>S)^ &5L4 ^o] w^^tf. Ol 7J o., #71 7Vi #^ cftL 

*r ^7) -§-71^1 tflsf ^7_V JjL$H *J*1€ %o] aV^^cl-. 

<73> *V^ ( #71 7>^ «H#^^ #71 -§-71 £1 ##->f 7l-77>olo11 ^sg C^. ^ ^l}. 

<74> HelZL, #71 ^JE -H^Sfe ^2.7^^01 A>-g-^ ^ 5*°-^, ^"71 7>>i -fi-<a#<^ 

^-^^ ^"71 7>^ afl#2j- 74-74-0^ 3:^^71 ««ti 7 > AJ^^ ^o] W>^^ 
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<75> ol§>, ^J^g £L^# ^"2:^^ Hj-^tb ^HM" ^M)*] ^^W. 

^M", oVEfloflAi aflA^^ ^HH^ ^ «V^o^ ^*Rr ^O] Oj-U-H, 

<76> £ 3 £. tiV^^ ^Al^o]| 4= <gx}^ -^Kg. 7 }i ^-g- £Altb ^3] 

^iE^lJL, £ 4a^ £ 4bxr £ 3«fl s^ofl 4J^]^ 7 >i -fi-<^£] ^ 

<77> £ 3* t^, £ *f|l ^HH 14s ^Kg. ^ xj-^^ 

^« ^ -§-7l(110)Sf, ^7l -§-71(110)5] tfJjLofl Aj^£)ol ^-71(110)1- ^ 

^1^71^ 71 tH (113)1- ^wltVt}. Aj-7] ^^ (113) - 114)^1 Sl«B -g-71 ( 110) £| 

^M^. ^ V 7l -§-7l(110)oll #7^1 if ^ i^^r <^mcfl HfCl 4 ^ ^ ^ ^ 

< ? 8> ^>7l -§-71(110)21- 7l«l(113)fe -^-^-g- ^^^>7l *M iEflo] S 

^ 55i4. -§-71(110)^ (quartz) *fl2:*Hr ^ o] j£t|. tif^^t)-. 

-§-71(110)1- ^ls^Ml -§-7l(noHl ^7) ^ dliSf -§- 

71(110) A}°H j^a} av-g-o] 71^1 ^^M-^l A>-§- *ofl £ -§-71(110) 
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<79> #71 -8-71(110)^^ -8-71.(110) vfl^-ofl ^2]o] 7}^ ^<$*}7] ^ tb 

(120) 31-, -§-71(110) ifl-»MH ^€ ^ 7>i» #7l 7flSlol 7 >i<4 ^1 «fl#Al7l7l 
7>i Bll#^(130)ol ^^^Cf. #7l -f-#3 <>}=^ ^ 

<80> #71 7 >i -2f^-&(120)£. -§-71(110)51 ^1^1 #7^ ^1^(121)^, #71 ofl<gja. 

(121) ^1- 711 el ^ ^#^3.(125)1- ££«Hr ^^^-(122)1- 7>^lcf. #71 7>i -fi-<g 
#(120)3 ^1^^(121)^ %^fs] 7J ^ol# 7 >^ ^ ^ei7H ^EflS #71 -8-71 
(110)21 Sq^ofl ^T^cf. ojlf s-ol, £ 4a ofl W>Sf ^o], #71 7>i -fi-«g# 
(120)21 ^11^-(121)^ -8-71(110)21 2]^1- #7^ s2j 7>^ ^ ^ 

A. atb, £ 4b^l ^IS «>2f ^-o], 0(^(121' )fe ^^-g^ ^Efl S ^-71 -§-71 
(110)21 2l^# Oj-El- #7^ ^S. ^Cf. o]Sf ^o. oJ|<gJ=L( 12 l f 121')^ #^-*l 

*1 ^°l-fr 7^711 ^l— ic- , -g-sfl -§-71(110) tfl-^-S. ^°jSl^ 7flel^ 7}^ ^-5} 

^ ^^(140)^1 21*11 e\}<£5\°], Q*}±r 2-£, ^ -8-71(110)21 ^S.S\- ^Oj^ -°r 

<81> HSjJIL, #71 7>i ^-^^(120)21 #^ cj«.( 123 )^ 7 flBlol 7 >^7> -8-71(110) vfl 

°fl ^-71 $1tt -g-^ iit ^ ^>5l^l ^1€4. Hf^^Tim, #7l 7>^ -a- 

^^(120)21 #^ ^(123)^ -8-71(110)21 cflef ^7Y ^^O.^. Itj- 

eM. 7>i^ 7>i -Rr<?m( 120)21 f^a ^(123)^1^ ^W-S-S. -g-Afsln 

3., -8-71(110) ^ofl ^ ol^ «o s V 71 S] Hl#£l^l Q^A. HSlHS, til#^ £ 

^ ^^7> 7fli*H 7>^2l- ^-Tfl 7>^ tiH#^(130)^- -f-*H «fl#£H ALD »&-§- ^*H(135H 
■fr^fe- ^efl2l ^l^ol sfl^cf. o)c]) oj-ej-, 7 >>l «fl#^-(130)^l ^ 
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±.*}t= ^Bfl^ Ol #^^1 SHr^. 

<82 > -^^(120)^ ^^(122)0)1^- 7fl5l^ 7}^ -fr^ 2: ^^1-71 

^tb «g«.(124)7> 11*1 

<83> #7l 7j-^ «H#^(130)^- -§-71(110)^- ALD ^(135) a}o]o]1 o^^t}. °) 7} 

i «fl#^:(130)-i- ^f-Sfl -§-71(110) tlHH ^€ 7>^ 7h^ ^1 -§-7l 

(110HH ^#^1^ ALD «>-§- ^^(135) ^^t}. ZL&jjl, JE^s} «>s>). ^-o] , # 

71 7^ yfl#^(130)^ -g-71 (110)^1 ^JjL 7>7>oHl ^giLS H*l* ^ 5^. , 
#7l 7>i «}l##(130)£r 7W113H1 ^*1€ ^£ ^Cf. ^.SlJl, >^7l 7>i 

Wfll^USOHlS 7flSl<>l 7>i^ 7]-^^ o.e^ S ^^ 7 ] «Ati.(134)7> ^*1^ 

<84> ^ «V^o,l ^-a 7}^ ^ ^H^, ^1-71 -g-7l (110)^ #7] 7>i -R" ^ # ( 120 ) ^ 

^1^^(121)1- #e^>£^- §lEi(i40)7> ^-wmcf. itl-eH, #7l ^(140)^7 -§- 

71(110)21- 7}^ ^-<a^(120)2l ^11^-( 121)1- ^1 7><1^>711 ^rl-. s.*] , w>sl- 

^-<Q#(120)2) ^^^-(121)71- nfl-f 7J ^Jolt 7MH ^ *| E ^ 

(140)^1 ^ ^l<i-^(121)€- ^ * 5^ ? flsl^ 7^7]. ,g-TE*M ^^1 ^<g^ 

<85> # 7 ]$ ^-o], ^. IgJ-Tgofl c^}^ t^o] §^(140 HI ^*fl iif 

-§-71(110)^ ofl <i-^-( 121)1- ^ *=^r ?11 7>>i7> #*fl 71-^SlS.^, ffleH 

7>^# ^-71(110)^1 -^JE^ ^*}- 7}-<l<5Rr ^Jol -g-ol^l ^^ol ojcf. 
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<#7] *1EK140H) -8-7l(110)7> 7}<£s)o] #71(110) tfl^Ml #27> tf-g^Tfl 

^tj.. ojofl -§-71(110) ifl-«M1 ^ i£ 7 ^ ^-^>7l| ^ oj-o] 

M°>*1 Til Sl<H ^ T^l ^7)^S\o] ii 7f^7> ^^^4. °1 7>i -R-^ 

(120)^1- 7Vi afl#^(i30)cHl ^^1^ (124, 134) # l7fl s)^, jUsH 7>^7> 7>i 

#^(120)* -f-«fl -§-71(110) vfl^ -6-^51 Jl, -§-71(110) ifls) ii 7>i^ ^flejol 7>i 
2)- ^1 7^ tifl#:&(130)# wfl#€^. °1 nfl, 7>i #<y^(120)# ^-«fl #71(110) 

ifljfs -fr^^^ 711 7>^fe ^1^1(140)^1 5l«fl -§-71(110) vfl^-^1 ^221- ^2 

S *\)<£5)o] 7fl5l<H 7>^7> #<a3<H2 #71(110) ^^1 ^£7> ^^1 

Pr. ^*\. *^ ^7lS)-7> «?>^£)7ll ^1^11 ^ fll}. #71(110)3.-9-^ 7>^ Mfl 

#^-(130)# #«fl wfl#£l^ 711 si ^ 7}^sq- 7>i^ ALD ^^(135) ifl^-S W 
sl^, o]og ALD ^ «1 (135) ^IHH ^7># w}-^ ^^cl ^<g^tf. 

=L^\JL, ^-71 -§-71(110) ^fl^-Sl #2-& ^*>7l -&2 *]27l# 

(144)o] ^7} t\ hi (113H1 -M^l^cf. ^-71 #s. 4H3.fe #7l *q 2.71 #(144) ^ o>q 
el- ^^l 32 a>#^ ^ oj^. ^-71 *lEl(i40)^fe -8-71 *1eK140WI ^ 
^■*>7l #€(142)°1 ^^s)^, ^-71 #^1(142)£- ^2. ^H7l(143)<^l 2l*fl 

4. #7l -8:2 71(143)^ ^-71 ^ 271 #( 144)^1 ^«fl ^2 « ^7l 

#-£(143)* -§-71(110) ifl^-Sl -8r2§ n]e| ^Sfl^l f£S «a^*>7fl #*1 

7)±r^r sMl ^cf. ^313 ^-71 ^2 ^IH 71(143)^ ^271^(144)^1^ ^ 

€ -&2 olel ^*fl^l 71$ -£-221- HlS^Jl, £2 ^o] 7 ]§ ^2^.nf 

#71 *1 El (140)oll ^51^ ^^-1- aj-tfls., ^ -^2 #o) 71 § 
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§1 El (140 HI #f?-7> ^-g-sqiE^ f-o.S*| -§-71(110) vfl->Ml ^r-£7> ^o>^£S. 

^1, €■ 4^. ^ #*Hfe *>t+s] *1eKi40)^ *1 

(140)1- 3\$t £31(142)4 *lS-7l#(144) ^ -gr-E *1H 71(143)51 ^ 
t\. ttJ-SH, M. «V^d] 7 >>i ^HflSl 7>i ^ ZL ^27} 

^Jl, ^^l 4€- 7>i #*H]fe ^"71 *]Ei (140)^ -§-71(110)1- #3*1- 

*M>8(150)°] ci ^p-til^ ^ 5>icf. nJ-eM, ^71 ?flol>a (i50)6fl <q*fl #7l §1^(140) 
21- -§-71(110)71- 2.SL^ ^ ^Cf. ZLH^Jl, #7} ?1H^ (150)^8: #1 

^ °1 ^-f #7) *lEi(l40HH l^l 2l«-s. tf^fe 3 

ol oflui^l JL^ol ^o>^]7ll ^4. ^"71 ?fl ol^l(150)2l ifl^^ 

(152)1- , #71 *|iH(140WH go] ^-Alsl^ ^ ^^1^- 

^7) (113)«H| -§-71(110) lfl->M| ^ ^#^>7l ^fl ^ 

^.^(115)71- n>^5l^ %o] s£ 7 ] 7] B] (H3)l- I^L -§-71(110) vfl^-ofl -g. 

^ ±if ^£ fl^M", A oM *1 yj-2f ^-ol 71^(113)^11 ^ H^^(115)7> 

W-^^ ^ ^^2] &t\. -§-ol*>7fl 01=-^^ ^ oiq. 

E 5^r ^21 ^2 ^^HHl 4^. ^7># ^aj-§- 7>^ ^ #*11- HAl^V ^ 
^H°14. £ 5^1 £Al^ 7>^ ^ ^1^ -§-7121 ^S2f -§-71 vfl^-oll Cf^o) 7 j.o]^ 
^^ISlfe ^-t- ^121^^ £ 3*fl S.Al£ 7>>i ^ #*14 -g-^Sl-Tq.. Hj-iSH, ol 
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<92> £ 51- , ^12 ^Alojlofl nj.^. ^aV-g. 7}^ ^ #*12] 

-§-71(210)^, ^ dti« ^"7] 2^ ^ -§-71(211)2}-, #71 ^ -§-71(211)1- 

-§-71(212)3. Ojs^^^ ZL ^ J1( a o V 7 ) tfla. -§-71(211)^ ^<gjl5. ^lSSjJl, 
#7l 21-?- -§-71(212)^ ##*flfi, ofl^tfl iEflolejli #0.3. ^flS^ o|-^-^s>cf. 

<93> Ol 21- £o] f ^^s. ig-jT. ol^ vfl«- -§-71(211)7} ^<^O.S ^)}S5)^, *i#th 

W>2f ^o] ^-Al^- A}-g- 3f-o\}5. -§-71(210)21 ^4 ^^21 aj-^1^- ^ OJO. 

-§-71(212)^ iEfl«yefl>i 7 e vo S ^^^.S^l, -§-71(210) *i*ll2l ^ 

<94> =L£\JL, #71 -§-71(210) tfl^-o]l^ 7>i «fl# ^Tfl ^ ^Hr^] #0. 

3. c.l^ol^l 7>o] ^(260)^1 i§*l€ ^ £14. 4*1, #71 ^21 7>ol=^(260)^ £Al 

°]2j- ^°1, -§-71(210) 4^0} 7 }o] = ^(260) ol ^S^, 7>i Ufl# ^^7> 

711 A^Q f^l ^-^T r^7> tifl^Sl^ ^2fl2l ^.Cf JlJ^^ Wj-^1 ^ ^ 

<95> 4V7I 4^21 7HE^(260)f -§-71(210) ifl-^ ^^1^71 ^ *M , #7l 2] if -g- 7 l 

(212)21 tfl^l^ y o V ^S ^ ^-g- 3pJL 4^51 cf(213)ol ^#^Cf. Aj-7] 4. 

^21 ^(213)^1 4^2] 7>olc^-(260) 7>#7.>el7> *1*1€4. #71 4^2) 7}o]B. 

#(260)£: ^Efl9jell^i #o.S. SZ^-M-, w>2f ^ ^- 7 1^>2] vflAl^j ^. 

^2f ^^2] £;g-g- «J-^^].7] o^^l ^cgom ^-Sl^. 5J0I tiV^^cf. 
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<96> ^g, ^-71 7>o]H^:(260)^- £ 3o\) 7 >i ^-g- ^oflS ^fl-g-^ ^ 

<97> £ 6 ^ a. ^3 ^a]*\)6\) rcf^- ^*}# ^ *}--§- 7 >i ^ 

^£o]4. £ 6^1 7 >i ^ *1E^ ^22f aflS^l-JUr £ 

5<H1 JEA^ 7>i #*1<2|- °l*HH^r £ ^Hl^l -if-^-^1 t||*fl 

<98> £ 6* , ^fl3 ^Al^oll T^M. ^V-g- ^ 

-§-71(210)^ 71^(113)<H1 4l*l£l^r §]e^|(340)# ^1W. # 7 ) ^E^(340)^ 7W113) 

ofl X]X]S\^ -§-71(210) tfl-»Mfl tifl*l5M ^-71(210) tfl^-# 7]-<l^]-7l| ^Cf. o}6]) tcfe)-, 

-g-7l(210)£ 7]-<i£l^ ( -§-71(210)^1 ^°11 #7^ 7>>i -^-^^(120)^ ^^«.(121)£ 

<99> ZL^JI, ^JAHH ^o^S. ^T-71 -§-71(210)5+ 7>>i ^#(120)^ ^<1^-(121) 

# *H°1-S (350)^1 ^ olcf. Aj- 7 j ?flol^(350)^r 

^ S€ ^ £U>-^, ol Tj-f Al-7] §^(340)^ ^ol sqy-S. ^-AVsl^ ^Jol oJ*Q 

5q<H ^ui^] jL-i-ol ^^711 sit}, t!-^, ?floKi(350)^ vflig^ ^l7fl(352)l- Jf 

^-7} «1&|(340)^1^ iHg^l ^^-S. iH^fe <3*im 

<ioo> zislJl, ^13 ^aHH <4€- #^-§- 7}^ ^ #x\°\}5. ##tt 

^^liti^l^ -§-71(210) tfl^Ml ^f>}7] ^tb ^1-E7l#( 144)4, *|S-7i 

#(144 HI o}Sfl ^£ #ofl n}^ §]Ei (340)^1 *J^(342)-8: ^H^^ ^£ *\}o] 7 ) 

(143)7> ^l^t}. 
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<ioi> # 7 ) ^.71(210)^, tk°] t-fl^f -§-71(211)54 2l«- -§-71(212)3. o]^^ 

-g-7i(2io) i^h^ £ 5<hi 7 H =^(260)01 ^£ sa^. 

<102> £ 7^r ^4 *}€- ^7}# ^^--g- 7}>i ^ ^11- S.X\& ^3] 

^£°14. £ 7^1 -£^1^1 7>i ^ #*1^ 7}°J ^^o_^A-l ^7>7> A>-g-E)^ ^ 

# ^1^^1-Jl^ £ 5^1 £Al^ #*l2} Or^M, ?l«HMfe £ 

<103> £ 7 -g- ^S*}^, £ 1^2] ^4 ^AHH 4^ ^7>^ <g^-§- 7Vi ^ 

-§-71(210)5+ 7}i -fr°J *K 120)2} ^<g«-(i2l)l- ^-7)1 7}<I*Hr ^ufo.^ ^7} 
(thermoelectric device, 440)-& -*}-§- lir^}. 
<104> ^-^l^o.^., >^7l -§-71(210)21 sq^-^l^- #71 -§-71(210)21- 7>i -fi- <y 120 ) 2} ofl 

1-?-(121)» 5flol^(450)o] ii*l£H, ^"71 711 °H ] (450)31- -g-7l(210) A}oHfe 

3-§-Fr*ll (452)7} *fl2^4. A c>7l ^-fr^l (452)5.^ 1-°1 ^ $1°-^, 7}<1 ^£ 

7} 100°C Ol^l-ol ^^ofl^ 7l^ol JiCf ^ l-^ol A}-g-^g ^ ojtf. 

<105> # 7 ] <g;£ ^>(440)^ #71 Tflol^ (450)21 2l^ofl ^#51 -i^l^4. 

^-71 4i7}(440)tt 7ll°H (450)21 2]^ oleics ^^1^ ^ ti}^*Ml^r 

?1H^ (450)2} w}^<i ^*l=ltK 
<106> H^JL, 71101^(450)4 $J*i ixK440) ^l-olo) j^^g. ^ol7l 2] «fl , TlM^ 

(450)4 1^ 4i7>(440) A>oloj)^. ^JE^o] -§-;go} 7 fl^^ ^ o] H^aJ^-tJ-. 

A o V 7l g*UE^ MSfe -f-tfa^S. A}-g-S^ ^ sfl_E.(t hernial pad, 441)7} A}-§-3g ^ 
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$1SL^, Htt ^ ^shg-i= (thermal compound)7> a>-§-^ ^£ ojc]-. *IM# 
(450)3]- 440)^1 1^ ^#°1 ^.cf SH^Ml ^ 9X^. 

<107> " ##3 #ff-» «J), ^-^H #-!Ml «1 3]*Kr 

€cf. ole-it!: ^S#* ^l-S-t!: #*l7> ^-71 ±xU440)°]k±. #7l 1*1 ^7} (440)5.^ 

°^7r*l 3°1 ^>-§-€ ^ 91°-^, ti>^- 2]*!- Tim ^fBl oil (pel tier device) ^>7> 

<108> H><4 ^-o] ^AH|o)lA^ 440)1" ^H"*}^ -g-7l (210)^ 7>i 

-B-^^:(120)^ ^^-^-(121)1- #^11 7}<ISl-7fl ^rf. ^313°-^., ^(440)^1 

^7} JistH si 4iX>(440)<Hl^ lo] ^-A^^l-Tfl sjcf. i£Aj<g <1^- ^1^- 
2)^(441)2}- ?Hol^l(450)# -f-^11 2f-§H^l(452)ofl , ^-fMl (452)^ ^7} # 

^Ml ^cf. -§-71(210)^1- ?1H#(450) A>o]oflA^ ^M(452)^ tfl^HI ^8fl -§-7l 
(450)2r ^-^€-(120)51 if^(121)^ -g-^Ml 7><1€ ^ 

<109> ZLBlJl, #71 ^-71(210) ^^^>7l ^ JSLTi 144) °1 -§-7l (210) 

^ 7itti(113H ^^l^Cr. #7] ^7>K440)^1^ ^it-I- ^-^>7l ^(442)<>1 

^^M, #71 #^J(442)£- ^H7l (143H1 £)sfl ^H^cf. ^-^l^o. S> ^-71 

*lH7l(143)^r *)5.7l#(144)°lH ^ £ *] ^ ^sfl^l 7^ ti]jE*}jL ( 

^ &°1 71^ -grS^cf ±tSLK) ^(442)^^ <g*l ^7K440)<H1 ^-S^ ^ 

fr« *KHr4. ^-rflS., ^ ^o] 7l§ ^£^.4 #oj3, -8r£ 7l ( 143 ) # 

^1(442) ^-Ei <g;£ db7f(440)oll ^i^-7> ^^£)^ ^-Cf. °1 m, <t^i ^7V 

37-22 



1020030044542 #^ 2003/8/13 

(440HH <£°]^ ^ $X±= *$*&SL3. jLiMl ^cf. ^J-7l *V ti>2f £o] #^(442)* 

*iH^-°.iL*i, -§-7i(2io) vh^m ^^*»n -fr^m ^ sa^. 

7>^-*V4^ 3* °1*B« sMth nj-eH, sl^th 7i#^j ^.j: 

<112> *>M-^ 7><i ^i=H S]*fl ^-fr #ul ol^ -g-7l<4 7fl 7>^§ f-^1 

71-1^ ^ si^-H-s., -g-714 ^flsioi 7 >^ ^-<a*>7fl -s-^m ^ ?27f 

<113> 1-^, 7>i ^"^^ -f-6fl 7fle)ol 7>^7> -§-71 vfl^-S. ^HHK^S. -H-SJ^-^-^ 

^ ±^ Hl^>^l 71 °1 ^<H^1 -g-^ ii7} 7}i -f-sfl Wfl#SM 

ALD «>-§- ^*H1 -fi-^ir «^^^rf. -g-71 vflofl 7>^ Hfl# ^Tfl ^ 

7>ol=^ ^-fo^ 71-^Sf ^1 ii7} Hfl#5l^ £"*ll^* £14 Jl4^ 

^ 5Utj-. 7>^ afl#^-oii ^Ei# ^^.7> aiEi, ^-H 

^1*11 -fH*. ^ 7>i ^-^ol #^}^- ^Efloj £-^oj ^-^^1 o>^^ 

<114> ^}^ ; ^ -g-711- ^0.5. *l}2i^<L3.*\ ^-Al^V A}-g- *ofl£ -g-7l<2l 

«.nV tiV^^- o}- ^ol olcf. 
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1] 

«hg- ^ tflofl ^#*>7l ^^"-8- ^ 

^71 ^ iif ^"71 W -g-7]; 

^"71 -8-715] A 0 V«ofl *£z\S%6\ ^7) -8-711- ^^lA)7l^ ^ *\ ; 

^•71 -8-71^1 tfl^-ofl ^o] 7 >i# ^<Q*M ^ OJiL, #7} -g-71 Si $1^M1 # 

7^ <^^, ^"71 <^-!ji-<4 7>i 3* ^^Rr <3£-f# 7>^1 7>i -fr 

A o V 7l -8-71 >$^€ ^ 7>>i« ^"71 7fl5lol 7}ifif ^ Wfl#^7l7l ^ 

7>>i wil#^:; 

4 v 7l ^-71 7 >i -8-<a#*] «fl l-sl^Vs^- *3*13<H ^-71 -8-71S]- #7l 

^-71 -8-71 #^*>7l ^5: * 

*iH7l;» ^l^Rr O.JL ^ ^7>^ ^#-g- 7>>l #*l. 

[^T 1 * 2] 

^-71 *1e^ -8-711- #71 *)iH^ -8-711- jiJLSRf- Tfloi^i^- d 

55* ^K 1 ^ ^ ^^v^ ^2]-8- 7>^ #*l. 
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[^t 1 * 3] 

*13 ^-^71 ^3-8- 7>i ^ #*H °x°]*\, 

#7l ^ ^-71 -§-71; 

#7l -g-71 #^-ofl ^)S\o] a o v 71 .§-711- ^H?^ 7^; 

#71 -g-71 tfl^°fl 7fle]c>l 7 >>iS ^°g*}7l Aj-7] ^. 7l ^ Sl^ofl # 

74*1 ^1*1^, #71 7flsH 7>^ 7l^a» "S^Hr <3^1- 7>^1 7>>i -fi- 

#71 -§-71 iflJ^M 7 }-i# Aj. 7l 7flBl ol 7>^ ^1 Hfl#Al7l7l ^ ^ 

#71 7^1 *1*1*H #71 -§-71 vfl^-ofl tifl*lSl<>l Aj-7l ^-71 ifl-Sf# 7>^*>^ *1 

#71 -§-71 un« ^ ^ m ^^>7i ^ 5? 

#71 ^ofl 4^ Aj-7) §1e^ ^-g^ ^ol^ 

^1^71 ;# ^Wl^Rr 3* sr>^ ^7ff- ^3j--§- 7 >i ^ #^1. 
[3^* 4] 

A 3*cHl &°H, 

#71 -8-71 Sl- #7l 7>i -fr«a«^ <*gJf* J±3L*Rr 3 ^l^ 

^-t- ^8-2-3. sfe ^7># ^a}-§- ^ ^1. 
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5] 

XI 2%v ^ X] 4%M1 9X°]*\, 

[^T 1 * 6] 

Xl 2*J- XI 4%H1 

71 W ^1^7}- -^5} ^ ^ ^7># ^-g- 7}^ ^ 

7] 

^ ^» ^ 7 }i« 7}lL, ZL ±^ 7>^# Q*}^r ^ # 

A d-7l £^ ^71 ^ tb -§-71 ; 

Aj-71 ^^o] ^ofl 7 >^# ^°g^7l ^ O,^, #71 -§-7]^ <^ofl # 

7)^1 ^1^-^54, ^71 7fle]cX 7>^ 7^*3 £1-1- ^ts}^ 7>^1 7>>. -fr 

Aj-7] ^-71^ Aj-7] 7>>i -fi-^S] afl^l- 1-£^1-^ Tflol^l; 
AV7l -§"71^ ^71 Tflol^l A>o]^ ^Vofl ^fl^^l ^ o.^; 
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^"71 -g-71 ifl^Ml ^3*M g 

^-71 ^«fl £r£ SHI -^71 ^.g. *lH*Kr 

^l<H7l;* ^l^Rr ^ ^ ^ ^ 

8] 

#71 ^*Hr ^-71 ^lol^o^ uj-d-^oll ^^o. S ^^i^ ^ s.^ 

-2-3. 5^ ^-g- 7}^ ^ #*1 . 
[^T 1 * 9] 

^"71 ^7}^ %^6\] ^}0] <j}^ ^X># 7 >^ ^ ^J" 

101 

*ll 7%H1 

^ ^^"-g- 7>^ #*1 . 

ID 

all 10"%Hi SX°]^\, 
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7>^ ^ #*1 . 
12] 

Xl 1%>, Xl 3*J- ^ XI # ^ Si*!*!, 

-5- §f^r ^*}# #^J-§- 7>i ^ #*1 . 
13] 

XI 1%>, XI 3%> ^ XI 7*j- # lH 5a<=H^, 

7>i -fr^Sl ^1-^1- *V ^EflS #71 %7]9\ #7^ 

3-1- ^-^^-5. ^7># ^a]--g- 7>i ^ ^1. 

14] 

XI l^r, XI 3^ ^ XI 7# ^ *v oio^a-1, 

A o V 7l ^iL^L Xli££ 3* S-^^-S. ^ <§^-g- 7>i ^ 

15] 

XI 1^, XI 3*<h ^ XI 7*J- ^ *V * 0 Hl o^a-}, 

#71 -g-71^ #71 ^ i^-I- ^7l ^ vfl«- -g-7131-, #7l xfl-f -§-711- #*}lL 
16] 

XI 15*cMl 5U<X*1, 
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^ -§"71 q<$SL3. H)^5\JL, ^7} -g-7lfe ^flSS *flS^ 3* 

^SLS. *}±r ^}7f# ^-g- 7>>i ^ ^1. 
[3^* 17] 

^ . 

18] 

*« 1*. 3%v g *l| 7*8- t tb 
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